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During one year's time, from October, 1934, and extending over into September, 1935, an investigator was placed
in the field to make a special study of the mountain lion.
The agency which was so interested was the Southwestern
Conservation League, which had received Iunds from private
sources for the purpose of the investigation. The scientific
aspects of the project were carried on under the auspices
of the biology department of the University of New Mexico.
The New Mexico Game Department and the United States
Biological Survey also helped and fostered the investigation.
by supplying the means, through their separate agencies, by
which the investigator could come in contact with the lions.
The ground to be covered was necessarily limited to a
comparatively small area, because of limitations both of
time and of finances. The area covered was originally in.:
tended to be the complete Southwest, i. e., New Mexico,
Arizona, southern California, and western Texas. It became
evident immediately that even this area was too large to be
covered in the space of a year; therefore, only New Mexico
and Arizona were studied.
It has long been felt by increasipg numbers of naturalists, foresters, stockm"en, and woodsmen in general that very
little actually was known about certain phases of our wild
life. This applied especially to the class of the predators
which had been hunted relentlessly since the coming of
the white man and a knowledge of whose life history was
purely incidental to their elimination. The mountain lion,
being the largest of these, and perhaps also the most pictur. esque, was singled out first for study. It must be emphasized
at this point that this study was to arrive at no definite conelusions; was to work towards the establishing of no definite
preconceived theories. Facts only were to be gathered and
presented for anyone's conclusion. Also, it must be emphasized that but a scattering of these facts could" be obtained in a year. All facts pertinent to the life history of
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the mountain lion, which came to notice, were, collected a d
duly tabulated.
n
Another ~act which l~nt impetus to this investigation
was ~he growmg alarm, eIther real or imagined, over the
scarcIty of lions. It was felt that the lion was in dang
. seve~al areas of his former range. The
er
of ext'mc t'IOn . m
number of. lIons WhICh the modern hunter 'encountered
was alarmmgly small compared to that reported two' or
three decades ago.,. It seemed best to take up the study of
the cougar first whIle ~here were still sufficient numbers of
them to supply materIal for a report. Even though there
~ay be some truth to the contention that the number of
lIons is now alarmingly small, there seems to be no immediate danger of their extinction. Their range is so great over
both North and So~th America that it probably will be many
yea~s before they will even grow scarce over all this vast
te~rItory. It must be said" however, that in certain mountam ~anges of New Mexico and Arizona the lion is now a
very mfrequent visitor, so that the writer had difficulty in
several of the areas in finding enough lions to make even ~'
casu~l ob~ervation; although many a lion track which yielded
no hon ~Ill for ~he paid hunter nevertheless gave a 'great
deal of mformatlOn to ,the investigator under the guidance
of the trained noses of the hounds.
'
'Can the lion and, domestic animals be reconciled,?
Does the situation vary with the place, with the season?
These and a hundred other questions are being passed
~round at game meetings, at forestry associations; and the
lIke. Whatever the merits of the question, the attitude is at
least stimulating, and a year's study of this interesting animal has certainly brought out the need for accurate information.
. The mountain lion has long been known by many and
varIOUS names-.:.cougar, painter, panther, catamount, puma
and a gr~at many other local variations. Theseappelations
are practIcally synonymous, for there is only the one species
throughout the whole of the cougars' range. These names
will be used interchangeably in the text.

A PreliminaryStudy of the Mountain Lion
(Felis Oregonensis sp'.)
PROCEDURE
Necessarily, it was impossible for an investigator
trained in general field methods to go into the area and
immediately assume the duties of a practiced lion hunter.
, The mainstay of lion hunting being, of course, well-trained
hounds, this investigation depended entirely upon the packs
of the State Game Department and of the Biological Survey.
By the gracious courtesy of these agencies the field naturalist
was allowed to accompany the professional lion hunters on
their hunts. The lion dogs used in these expeditions were
specially bred and trained for lions, and are the best that
can be obtained anywhere in the United States. These
dogs and their abilities are valued at many hundreds of
dollars apiece. Not a little information, also, was gleaned
'rom the stories as told by the hunters themselves. In all
,his hunting, of course, the investigator had to gather his
material while on the lion's trail, it being the business of
the professional hunters to kill the lion.
Many camps were made in widely separated areas and
in all the different life zones where lions might be found.
The accompanying map (Page 8) indicates the collecting.
stations and the approximate areas covered during the
survey.' It is felt that the regions covered are fairly representative of the Southwest.
In New Mexico, the able hunters, Homer Pickens and
Emmett Bannerman, the former of the New Mexico Game
Department and the latter of the Biological Survey, allowed
the writer to accompany them. In Arizona, the survey was
conducted with Frank Colcord and Giles Goswick, both'
old-time lion hunters and both of the Biological Survey.
Many side trips 'were taken also to trace (lown' some lion
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story or to interview some rancher who had a reputation
. for "knowing lions."
All the lion stomachs which could be secured were
brought back to the laboratory at the University of New
Mexico and there subjected to analysis for hair contained
and a microscopic examination for bone fragments, claws,
hooves, etc. The dung specimens were packed in envelopes
duly labeled and dated and brought back to the laboratory.
Notes were recorded daily of all finds made or information
gathered.
In New Mexico; as in Ariz~ma, it is the stock interests
as well as the game associations which are the most concerned with the mountain lion. These people are, consequently, the most interested and the greatest source of information. The stock associations are concerned at almost
every meeting with the menace of the lion on their ranges.
The Biological Survey and the Game Department are hard
put to it to keep up with their demands. In this respect, a
great many of these requests for lion hunting were investigated as a part of this project. Thirty-two such lion reports were surveyed. Thirty were false; in the other two,
we caught the lions.
A glance at the food tables at the end of this report will
show that cattle and sheep form a much smaller percentage
of lion diet than has hitherto been credited. Stockmen are·
prone to attribute all their losses to lions. It is most logical
to suppose, and may be easily demonstrated, that there' are
many forces, other than the lion, operating against cattle
in the mountains.

(

THE LION AS GAME
The possibility of the lion's becoming exclusively a game
animal is still remote, but it has already been proposed by a
number of sportsmen. The only practical way to catch a
lion is by trailing him with trained dogs until he takes to a
tree or comes to bay in the rocks. This chase with the dogs
may amount to twenty~five miles, seldom farther, often but
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a few miles. There is all the excitement of an old English
fox hunt in the chase, with the thriII of a big-game hunt at
the end. Its fascination is attested to by the growing numbers of hunters who are taking up this sport. The presence
of big game in a state is
great attraction for foreign
revenue in more ways than one. There are certain section~
of the world which derive a very good income from this
source. The game departments of the Southwest, and the
states as a whole, would do well to look into this aspect of
the situation. If the lion could become a decided asset instead of a liability, and still be controlled, it would constitute a decided advance in wild life management. At the
same time, all parties concerned would be satisfied which
is not, at present. the case, and a source of revenu~ would
be added to the state. At the same time, perhaps the view~
point of the actual inhabitants could be shifted from the destructive angle to a more constructive and factual side.
Then, too, those (and the group is larger than might be
supposed) who wish the mountain lion to persist for purely
romantic and sentimental reasons would be appeased if it
were known that the species would continue. However a
great deal of information will have to be collected ;nd
digested before any such great change in biological relation~ should take place. Further research may prove conclUSIvely that, such a change of front is economically im'
possible.
Ever since the white man peopled the United States
with a population which, by its number, forced a, bioII
100fgoicu~1 gCOhange, thtat CNhatnge has been one of the problemsl~'.
.
r
vernmen.: a ure set up a perfect cycle of existence with checks and counterchecks, but as soon as the
tl
n~mbers of men increased to several, persons to the square
II
mIle, man upset that perfect balance. The system of balances and check-balances seemed to have gone awry and
ceased to function. The national government and the state
governments, in their turn, tried to' regain, that balance'
by throwing their weight now here, now there, to maintain
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the cycle. This control usually took the form of killing off
some one member of the cycle to benefit another member or
to benefit man himself. This artificial nature balance has
had some good and some bad effects. Its main outcome
seems to be continuance; that is, now that it is started, it
must be continued,' and not only continued but increased.
Nature, in the absence of modern human cul~ure, seemed to
have a very easy time of it. As far as this problem is concerned, where the d'eer were too numerous, they were preyed
upon by ever-increasing numbers of lions and other predators. If the deer population diminished, so also did the
lions, by starvation and other natural means. But the
advent of man changed all that. Man, as a part of nature,
became all of nature. It has been argued by some that, as
far as the lion is concerned, he should be let alone to fulfill
his part in nature. This view does not face the issue. Nor
does the opposite view which argues that, if the lion were
destroyed, the nature cycle would again be perfect. Some
enthusiasts claim that, at least in national parks and such
places, the round of nature may be left intact. Will such
islands of nature have any influence on the surrounding
country, either good or bad? Can a semblance of the nature
balance be kept throughout all national forests, in all wild
country? This is the real question. The facts gathered
through this investigation (and that only after several
more years of research) may lead to some conclusions. This
problem is with the lion, but, in reality, its aspects lead into
all other fields of wild life research and nature ecology.
Ecology is really a newcomer in the scientific field, but an
important addition. No one part or member of nature may
be studied or killed off or controlled without taking into
account those surrounding and relative parts of the biological world. In other words, before we can kill off the
lion or let him go his way, or declare him a game animal,
we should know exactly what his relations are to other game
animals and domestic animals under all conditions in all
. places.
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There is an aspect to the game situation which does not
seem to have been given attention. This is, perhaps, that
individual lions may have given the whole species a bad
name. This has been found quite true of bear, both black
and grizzly. Lions are just as individual. There is only
need to glance at the pictures of several' lions to find marked
differences in appearance; The differences in behavior are
quite as remarkable. Lions tend to remain in a category, as
far as certain habits are concerned, but, as respects others,
and food is one of these, theY-have been found to be most
individual. Thus, one lion which lived on top of Mingus
Mountain in Arizona was very fond of porcupines and made
up most of his diet with these spiny animals. 1 Other lions,
and this is by far the largest majority, prefer deer. Others
may acquire a liking for beef or lamb and act accordingly.
. There has never been any attempt to differentiate between
individual lions. This mayor may not be profitable, but it
is worth looking into. A few years ago the bear was in
quite as bad grace as the lion now iS"and his numbers were
almost as thin. The bear now, in most states, has found his
place as a game animal. However, in this connection it
must be remembered that the bear is essentially omnivorous
whereas the lion is carnivorous.
LION RELATIONS WITH HUMAN BEINGS

In line with the fantasy and legend of the lion as a
killer, is his attitude towards human beings. The lion
strikes terror to the average heart, even among those who
dwell in the mountains and ought to know better~. The
mountain lion under any or all of his .various namescatamount, panther, cougar-has ever been a coward and
shuns people as he shuns nothing else in' the natural world.
For this reason' the lion is very rarely seen, except in
front of dogs; Just why people are so afraid of the lion it
L Three additional porcupine kills were found on the trail of this lion besides
those noted in the food table.

i
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is impossible to say. It is probably a hangover from the
African idea. Even the African lion, which is a true cat,
will stay clear of man unless provoked, and much prefers
any other kind of flesh to his.
The mountain lion will, on certain very rare occasions,
attack human beings, usually under stress of acute starvation or extreme old age. There is the case of the small child
in British. Columbia who was attacked and killed by a
starving mountain lion. 2 Even though gaunt with hunger,
the lion did not eat a great deal, which is a commentary on
the delectability of human flesh. Indeed, in practically all
cases' of persons being killed by bears or lions of any kind,
they were very seldom consumed. 3 In most authentic cases
of lions turning upon persons, it is children who are attacked,
and then when they are alone, which is another indication
of the cowardice. of the cougar. However, when cases of
this kind actually are traced to their sources, they usually
are found to. be mere newspaper tales..
There are no statistics on the actual number of deaths
by lions which have taken place in the United States. It is
probably well under a dozen, which is a figure so insignificant as to be out of all proportion to existing belief.
There are numerous 'instances of lions following close
behind some traveler in· the mountains or hiker in the
woods.+ The general form of the story goes that the woodsman felt the presence of something following him, and,
turning suddenly around, saw a cougar stalking after .him.
Or it may be that the hunter, tt;lrning on his own tracks in
the snow, found, the tracks i of a lion following his. After
weeding out the us~al number of tall stories and exaggerations, there are still a goodly number of authentic cases
where lions stalked after people, or simply followed them.
It is extreme~y doubtful if in any case the lion meant harm
2. See cases of "attacks on humans in Seton. Ernest Thompson, Lives of Game
Animals. vol. I. pt. 1. 1929, pp. 118-126.
3~ The author has been unable to find a single case of attacks on humans in
which the flesh was actually eaten.
4. Mills. Enos A., Watched by Wild Animals, 1932, p. 199.
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or contemplated an attack. In most of these instances the
lion had ample time to make the charge, had he so intended.
Instead, the animal seems motivated by a curiosity which
is rather typical of the cat kind.· Several times in the experience of this survey, lions went out of their way to have a
look at their tormentors, although themselves keeping out of
sight. In one instance, in southern Arizona, the lion passed
within thirty feet of the hunter, unobserved.
In some instances, after a lion had been treed, the hunter
would poke him out with a stick to get him to run and tree
again for the training of the young dogs. At such times it is
customary to climb into the same tree with the lion and prod
the beast in the belly with an eight-foot pole, if he does not
jump out before that time. Usually the lion is so afraid of
a man that he will jump from forty or fifty feet above the
ground and brave the danger of a pack of bloodthirsty
hounds rather than suffer a man to approach him. At no
. time was a lion ever observed even making a move to attack
a man. Those men who hunt them consistently are very
contemptuous of their game in this respect. Tame lions,
upon acquaintance with man, seem to become bolder and to
lose some of their instinctive dread. So, too, with man, who,
upon a greater acquaintance with the cougar, loses much of
his dread of the animal.
When it is considered that we kill several hundred
cougars within the limits of our country every year, the
record of half a dozen or so lion assaults within fifty years
is not so imposing. 5 Perhaps in the next few years a little
of the energy which has been expended in the hunting of the
lion will be spent upon the study of this interesting animal.
If such were the case, there is no doubt'that we should find
a curious, gentle, and very likeable disposition supplanting
the vicious side. It is well known that the cougar tames
easily and makes a very lovable pet when a kitten. It has
been said of the lion by those who have raised them that they
have the. heart of a kitten even when full grown, and are
5.

Seton, E. T., op. cit., p. 108. The author says of six assaults, four were fatal.
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very mild-mannered. 6 This survey secured three lion kittens
and kept them for observation throughout the year's work. 6
These lions made excellent pets. Most wilq. cats, however,
of whatever species, tend to reassert wild instincts with
increasing age.
LION COUNTRY-HABITAT
Lions do not inhabit all mountainous country within
their range. There are so-called areas of lion country where
the lions spend most of their time. The professional hunters
get to know these sections, or can recognize them, knowledge
which aids greatly in capturing the cats. The lion country
is usually characterized as rocky, with the steepest and most
rugged of ravines and canyons. Rimrocks, such as are a
feature of much of the southern lava country, form natural
lion cat-walks. A lion seldom goes through a country; he
will go around it by way of the ledges and rock rims. Another
prerequisite of good lion country is brush. This may .be of
oak scrub, mahogany, manzanita, or any of the more northern
varieties, but it must be thick. Very bushy, steep hillsides,
with rock cliffs above and below, form the ideal country.
The deer do not always have to be plentiful, as sometimes
numbers of lions may be found in a country but sparsely
populated with deer. 7 In such rough country the l~ons
usually follow the rimrocks, but, if there are no real rIms,
the ridges are the passways. Rocky points seem to be the
natural means of travel for the.lion, and their sign, if there
are any cougar in the country, can always be found in such
places. They 'do not seem to favor very high country, such
as the Canadian or Alpine zones, although in the northern
part of their range they frequent the aspen and spruce
thickets, if the terrain is favorable for them. They are
seldom found in high timberline or tundra country, but seem
to prefer the lower ridges and slopes where the cover is
thicker and the game more plentiful. Bobcats are often
6.
7.

Vernon Bailey "in a personal note to the author.
Desert ranges in western Arizona.
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found in the same country with lions, but by choice these
smaller cats usually inhabit a different type of country.
Rock slides and country of jumbled and broken rock fragments make the hunting ground of the wild cat. Such distinctions between the chosen areas of the lion and the bobcat
may be fine and do not hold in all instances, but, for the most
part, they are adhered to. Thus, as soon as the dogs have
followed a track for a distance, the hunter can determine
by the direction arid characteristics of the track whether it .
is lion or cat, even though a single individual track print
cannot be found.
Lion rims, which have received such notoriety in trapping articles, are merely such passways· along the edges of
cliffs and runs. Such routes are followed by the lions with
regularity, the lions even stepping in the identical footprints
in some spots, such as, for instance, around a boulder close
to the edge of the cliff. These lion rims, when located, have
been utilized to good advantage to trap the animal, a difficult feat otherwise. Generally a lion is unwary about a
trap, as compared with the coyote and the wolf, but wilt
seldom come to a scent bait. However, a number of lions
have been caught in blind sets on these runways. In one
case, in the Matazel Mountains in Arizona, a lion ~as followed along up the east bank of Clear Creek, run for fifteen
miles and then back over the same way on the following day.
In all that distance, as the tracks were clearly visible in the
dry dust, the lion did not deviate twenty feet from his own
track in any. one place. When he came to points on the
cliff where he had cut across on the up-journey, he cut
across these same ones on the trip back. In some places he
stepped in his old tracks. Of course, this was the same
lion, but other lions following through this country traveled
the same route, as could be seen by old scratGhes. This is
true of almost every lion-inhabited mountain range: There
are regular routes which the lions travel in going from one
end of the range to the other, or across it. An interesting
thing about these routes is that they sometimes change from
. .. :~;
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year to year. One season the lions will favor one rim as a
route between two mountains, and the next year they choose
an entirely different ridge to travel the same country.s What
dictates this it is impossible to say.
Just why a lion always prefers to travel the edges of
cliffs and ridges it is also impossible to say. A man might
do so to make the traveling easier and to avoid-crossing
canyons, but a lion seems moved by no such labor-saving
motive. Indeed it seems that often a lion will pick out the
steepest, most rocky canyon to cross and recross. When
crossing a ridge, a lion will, as likely as not, cross over the
highest part of the divide instead of hunting a saddle.
Trappers usually argue that a lion likes'to walk along the
edge of a cUff so that he can see over and survey the country.
This may be true, but the fact that he does most of his
prowling at night does not add to the theory. (Lionsappear
to be diurnal only during stormy weather.) A lion seems
to have a certain feeling about rocks, which causes him ever
. to keep in their'vicinity. After he eats on his kills he will
almost always choose some rocky ledge or jutting' crag in
which to spend the day. If there are no rocks or cliffs close
by, he may lie up in. a bushy thicket of oak or manzanita,
but he seems to prefer rocks. The lying-up habit is the rule
with the cougar. This is not always because he has just
eaten and is lying in with a fl]ll belly to digest his meal; it
is a regular habit with the lion whether he has eaten or not. 9
MOVEMENTS AND MIGRATIONS

At times, at rare intervals, lions have been seen moving
in the daytime, but this seems to be the exception. A lion
.. can and does, upon necessity, move in the daylight. His
eyesight is as good in daylight as that of any other beast,
as .was observed on numerous occasions during this survey,
8. Observations of the Sq.rvey in the San Juan Mountains. as compared with
accounts of previous hunters. The story of F. Colcord of Matazel Mountains.
9. On three occasions during this survey. lions which were jumped from the rocks
had completely empty stomachs when examined.
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but he prefers the night for moving about. The tame lions
kept by this survey were observed as peculiar in this respect.
They moved quietly, but without much show of energy in
their cages during the hours of the day, but in the evening
and during the night they were most active, and prowled
and hunted as much as the limits of the cage would allow.
Under artificial light, these tame lions were inactive. As
soon as the light was extinguished they were on the move,
running, jumping, and fighting with one another like domestic kittens. The second the light was turned on they were
quiet and lay or sat where they were. The darkness seemed
to act as a stimulant and tonic to their activity. A deep
dusk rather than total darkness suited them best.
Lions in the wild seem to avoid bad weather as much as
possible. In a bad sleet or snow storm the lion will remain
under a low-spreading spruce tree or in the rocks. If the
storm continues, he will go hunting when moved by
hunger and seems in no way inconvenienced in so doing. A
slight rain also does not seem to interfere with his regular.
nocturnal prowl in the least. The natural oils of his hair
prevent the moisture from soaking in and getting him really
wet. The cougar can and does swim dvers, but it is doubtful
that he does so from any desire to sport in the water. It
appears to be, rather, a strong yearning to be on the other
side. Lions' tracks were observed crossing the Gila and
Verde rivers several times. On one of these occasions a
female and two large kittens had tracked up the sand bars
for several hundred yards up and down the river before
crossing. It appeared that the lions, or the young ones at
least, were very reluctant to enter the water, but did so at
last.
The migration of lions is a subject which has received
very little attention. It has been well known for a number
. of years that lions move for long distances at times. 10 If the
lion population of a mountain range is depleted, in a year or
10. Account of "Old Man" of Deery Mountain~ near Prescott. Arizona: stories of
"Old Man Li!ly" of lion chases of fifty miles and more.
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two other lions have moved in. No one knows from what
source. It is this one trait of the lion more than any other
which has preserved him so long against persistent hunting.
The question is-do these movements have any reguladty
and meaning? Are they dependent on food as are those of
other animals? To what distance do the lions travel?
These are all questions which cannot be answered now, but
it is imperative that they be answered and that before the
numbers of the lion are such that they cannot be studied.
If we fully understood these migrations and the reasons
behind them, we should more fully understand the lion.
The movement of lions from one mountain range to
another has been observed on numerous occasions by old lion
hunters. According to the story of Frank Colcord, of
Patagonia Mountains, lions have been seen crossing roads or
open stretches of country at various times, far from any
mountains or lion country. During this survey, lions were
several times trailed down out·of the mountains into the low
foothills and far into Mexico. This investigator wanted to
tag some lions by metal clips in their ears and in this way
learn something of their traveling habits. However, it was
feared that this wOuld raise too much opposition with the
cattle and game interests. It is hoped that it may be done in
the not too distant future.
In this connection the tiger or jagUar must be mentioned, for he belongs properly to the Southwest lion problem, although in but a small way. The jaguar isa cat which
belongs to latitudes below the Rio Grande, but on occasion
visits mountain ranges in the southern part of Arizona,
New Mexico, and Texas. The tiger is heavier ·and stouter
than the cougar and is chi~fly distinguished by his coat of
yellow with superimposed black rosettes and spots which
do not differ radically from the African leopard. His habits,
as much as they are known, are ~ery similar to those of the
lion. The chief differences are a fierce and hostile disposition in the jaguar and a consequent ability and willingness
to fight man or dog, which is absent in the lion. There is
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only one record of tigers breeding within the limits of the
United States.u Hunters who have operated in those south_
ern regions have often had the opportunity of checking up on
one animal for several days or weeks. The tiger appears
from across the border and travels around for a week, or
even two weeks, covering perhaps twenty miles a day. After
this visit and making a kill or two, he returns across the
border. These animals have been tracked from one range
to another in southern Arizona. One we tracked during this
investigation evidently had concluded this tour, for he was
headed back into Mexico. It is extremely interesting to
speculate on the purpose of these visits. Are they merely
the wanderings of a restless animal, or do they have some
wider significance? The lion probably acts in much the
same way, making'large circles of a hundred or two hundred
miles and returning. Mr. Ben Foster, of the Biological
Survey, believes that these migrations 'go much farther. It
cannot yet be told whether they have any seasonal regularity or not. It is entirely possible that these lions have
regular migration routes over large areas very similar to
the lion rims within a single mountain range. The evidence
points to the existence of such routes. Due to their furtive
and nocturnal habits, it is impossible now to make any
'definite statements. That they do move is fact, but the
method and details are obscure.
THE LION SCREAM
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One of the most hotly contested traits of the cougar is
his ability. or non-ability to scream. This animal was
credited by all the early writers with the power of making a
long wailing note which was usually described as similar to
the scream of a woman. There are authorities both pro and
con on this matter. Ned Hollister12 and Enos Mills 13 are
11.
12.
June 16,
13.

Hittell, Theodore H .. Adventures af J. C. Ada;mB. 1860. reprint 1911.
Hollister, Ned, "The Louisiana Puma,". P'rocdedings oj th,e Hfological Society,
1911. p. 177.
.
Mills. Enos A .• ap. cit.. p. 200.
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positive in their identification of these nocturnal sounds as
the product of the cougar. Merriam 14 and Jay Bruce,t5 the
California hunter, are quite as certain in their denials of the
existence of any such thing. The cry, as described by Hollister in the Biological Society publication, is "long drawn
out, shrill, trill, and startling. It commences low on the scale,
gradually ascends, increasing in volume, and then lowers at
the end." Around every campfire on every sort of trip into
the woods the cry of the lion always has its part in the
stories. No tale of lion hunting or capture is complete
without the cry of the cougar on the prowl.
The findings of this survey were much in accord with
those of Merriam. Upon inquiry from \ all those hunters
whose business it was to trail and kill lions, in no instance
did anyone of these men admit to ever hearing a lion.
These men, Pickens, Colcord, Goswick, and Bannerman,
all said that they had never heard a cougar scream or heard
any sound in the night which might be attributed to that
source.
In this respect, an incident which took place during the
course of this investigation is illuminating. We were
camped in the Dragoon Mountains of Arizona, following up
a lion report. In the evening we gathered around the campfire with the usual crowd of visiting cowhands and trappers
whd had dropped in for a cup of coffee. The talk, as usual,
shifted to mountain lions and, eventually, to the question of
their scream. One of the men at the fire said with assurance
that he had often heard the cry of the lion in these southern
mountain ranges. He even went so far as to raise his own
voice in imitation of this sound. He threw back his head
and uttered a scream which did credit to all that had been
claimed for the cry of the cougar. For a moment, after the
echoes of this fearful noise died away, there was lasting
silence around the fire; no one spoke or moved: Then, far
away over the hills, came an answer to the cry, clear but
14.
15.

Merriam. Dr. C. Hart. Mammals t>f the Adirt>ndacks. 1884, p. 37-38'.
Bruce. J., Field and Stream. October, 1921, p. 580-581.
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faint on the still air, for there was no wind. The .trapper
who had imitated the lion scream looked startled at first,
then settled back in his place with a triumphant shrug.
There could be no skepticism now. H.e had screamed so
well that he had gotten an answer from a lion prowling on
the ridges. Before anyone answered him the cry was repeated, and repeated again. It was very similar to the
scream which the trapper had portrayed, and the literary
description of the sound. Then someone, in getting more
coffee, kicked a canteen which was lying near the fire. The
sound of the scream was repeated, but this time its origin
was clear. The moist air in the canteen, upon expanding
from the heat of the fire, was forcing its way out from under
the aluminum cap. This produced a noise which sounded
like the scream of a woman a long distance away. Through
the rest of the evening we produced cougar screams at will
by placing the canteen near to or away from the fire.
The tame lions kept by the investigator did utter a
noise, but this could in no way be described as a scream. In
the evenings, when the lions were most active in the various
cages, they would utter this sound, first one and then the
other, back and forth in a seeming communication. The
noise could be heard at the most only two hundred yards
away from its source and was n'ever louder. It most resembled the harsh, unpleasant sound of the pinon jay. Indeed the noise was much more like that of a bird than a lion.
It could best be described as a yap well up on the scale. The
lion in the adjoining cage would immediately and always .
give attention when another lion made this sound. Even
preoccupation with catnip was not enough to keep' a lion
from looking up and giving his attention to the call. The
response was always sure, but the cry was not· always
answered.
Why this cry has not received attention before, it is
impossible to say. It was no phenomenon with these tame
lions and was repeated on various and numerous occasions.
It is most certain that such a cry or means of communica-

tion is used. These tame lions were from two separate
litters from widely separated parts of New Mexico. Then,
too, it has been observed many times by the investigator
that a female hunting in the bush with, some large kittens
will separate from them widely, and then rejoin them at a
given place. Two or three lions hunting together will
separate several hundred yards on a heavily bushed-over
slope. Then, at a given place, the tracks will all come together and perhaps the lions will leave to hunt another hillside. 16 It would be impossible to explain this maneuver were
it not for some means of communication.
On the matter of purring, the results differ widely from
previous accounts on the subject. The tame lions of the
survey purred frequently and on many occasions. Often a
low growl would turn into a purr with no perceptible break
between the two. Contentment was the occasion for a purr
as when the animal was being rubbed behind the ears, or
was sucking a particularly toothsome piece of bone. A nap
on top of their cages in the sunshine sometimes produced a
low purring sound which lasted for several minutes at a
time. The animal might then drift off to sleep and, upon
being reawakened, start to purr again. The ordinary purr
of these lions, indicating pleasure or complacence, was very
loud and as analogous in volume as their size compares with
a house cat. There are many witnesses who will attest to
the purring of these lions. Even, though they were in captivity, there is no reason to believe that the purr is a result
of domestication.
THE SCRAPE

The lion scrape or scratch is one of the most striking
features of lion hunting in all its phases. It is made by the
male lion for the most part and, usually indicates the track
of a male lion. Its absence on a track correspondingly indicates a female,17 ,This scraping habit of the lion produces
16. This was observed on two occasions in the Mogollon Mountains.
17. Homer Pickens says. HSometimes a female will scratch up small mounds near
her kill." This may not be a true scratch. F. C. H.

)
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a small mound of pine needles and rubble several inches in
height, seldom higher. The dirt and needles are scraped up
from one side with the paws to form the pile upon which the
urine is deposited. The act is in every sense a scent station,
such as is common with the male coyote and the male wolf.
However, whereas the wolf and coyote almost invariably
choose a tree or bush for a scent sign, the lion puts his sign
along the rims and ridges on his runs. Thus a hunter, upon
entering a new country, immediately goes to the rims and'
looks for scratches. The presence of lions in that area will
almost always be indicated in that way. In mountain ranges
where the lions are fairly numerous, the rims and ridges
are scraped every few yards. Often the lion will scrape in
the same spot both going and returning along a cliff. This
action produces a conical pile of leaves and dirt scraped
from both sides and collecting material from perhaps a
square foot. The scrapes are usually in selected places
under overhanging bushes or trees. A practiced lion hunter
can tell at a distance a likely spot for a scratch. On old lion
runs all likely spots have been used and re-used, scraped'
and re-scraped. Such a scratch may still be recognized after
the snows and rains of a year's time have fallen upon it.
The purpose of the scratch is probably a sex challenge,
very similar to that of the dog. This is illustrated by the
fact that a male lion, when actually courting a female, 'will
sc~ape very frequently. On one occasion in the Catalina
Mountains we were following the hot trail of a female (i. e.,
there were no scratches on the track) when we crossed the
very fresh sign of a male. He was evidently courting the
female, for he was making scratches every few feet. One
could follow his track on the pine needles with the eye by the
scratches along the ridge. In this case he deposited only a
few drops of urine on each scrape. A wolf will do this same
thing in his own way. 'When he is rutting with ,a' female,
he will make numerous scent stations upon all the trees and
bushes of the neighborhood. Upon, each of thes,e he will
scratch vigorously with the hind feet, tearing up the surface

of the ground, sometimes for several yards, and brushing
the dirt in the vague direction of the urine deposit. 18 A
coyote goes through a similar procedure on a smaller scale.
Such a scent left on the various bushes and clumps of grass
serves as a variety of challenge and card of identification for
any other male that may happen along. It is probably much
the same with the lion. It is more difficult to be certain about
this point in the case of the lion, as he scrapes in certain
types of localities which do not offer a wide range of choice
along the rims, ridges, and canyon bottoms. From the
tracks, however, it is certain that a lion does not miss any
opportunity to smell old scrapes, whether they are his own
or those of a strange lion. Doubtless, to the lion, as to the
dog, all these scents have their distinct meaning and connotate certain individuals.
The bobcat scrapes almost as regularly and in the same
way as the lion. A bobcat scrape may be distinguished from
a lion scrape by its relatively small size and the impression
left by the strokes of the' paws when the pile was made.
, The manner of mak'ing the scratch has been somewhat
in doubt. Most of the hunters believe that the sign is made
with the front paws of the lion reaching over the pile and
pulling the debris towards itself. A house cat handles dirt
in much the same manner. This belief has been augmented
by the known fact that the lion covers his kill in this m,anner, scraping up leaves and rubbish to cover the meat. Also,
the strokes of the scrape always lead back in the opposite
direction to that followed by the lion itself. However, close
observation Of the tra:cks, which are sometimes left in the
. dirt laid bare by the scratching, make it now fairly certain
that the male cougar'scrapes with his hind feet. The large
male lion kept by "Iridian Joe," near Gallup, New Mexico,
,was observed to scrape in this way, that is, with the hind
feet. He had a scrape-in the center of his cage scratched
from both ways that was some two feet high. He often
18, Extensive notes on wolves were, made by the writer in the Santa Rita
Mountains of Arizona.
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scraped upon this every few minutes. (This was observed
i? May ~hich was probably the mating season for this partIcular lIon.) He dropped some urine upon the ground, then
passed on a step and scraped with his hind feet with an
alternated motion, making two or three strokes with each
foot to make the pile. He then deposited some more urine
on top.
The lion seldom, if ever, buries his dung; although the
du~g is frequently found on top of these scrapes. The lion,
WhICh was observed scraping in captivity, used the dung as
a material with which to scrape, but in nowise covered it
up or seemed to notice it at all. He never looked at what
he was doing when scraping, but gazed around while
moving his hind feet. If the dung is ever buried in a scrape
or arou~d a kill, it seems purely accidental and probabl;
was buned by a new scrape being superimposed on an old
one. However, dung is frequently found on top of scrapes
and may at times form a part of the scent action. About
one scrape in five is topped with dung.
,
In this connection should be mentioned several caves
an~ overhanging ledges which were outstanding depositones for dung. Also, in treading a ledge or the foot of a
cliff, a lion will scrape under the overhanging rocks in much
the same manner as under a tree; a protection real or
imaginary, from above seems to be the main pr~requisite
for such a site. Several caves were located in southern
New Mexico which evidently had served as depositories for
?un g for years. As many as fifty specimens were present
III one of these caves. They were in no sense lairs or even
habitations, for these particular caves were down in the
~ottom of a large canyon, whereas a lion almost invariably
lIes up on a slope or cliff much higher up. There was no
~ign of any bones or food waste (granting for the moment
that the cougar carries parts of kills around as coyotes do).
There was no indication that a female had ever· raised kittens
there, or that a male had stayed there. There were only the
numerous deposits of dung and many more of older vinta.ge,
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which had been gathered up by the packrats and incorporated into their nests. The protection, which, these caves
afforded, was probably the reason for this habit, but there
may be some instinct, also, to gather the dung into one
place. House cats sometimes act in this way. Then, too,
these caves are sheltered and the deposition would last much
longer there than in the open.
This strange and remarkable habit of scraping is
very strong in the lion. Young males of but a few months
will make diminutive scrapes occasionally, although they
may have a year or more until the other mating instincts
are developed. 19 The whole process is not fully understood.
With an instinct as pronounced in the young ,lions as this
seems to be, there should be little room for individual variation, and yet some males seldom, if ever, scrape. There are
records, though not numerous, of lion hunts in which a male
lion was the victim and no scrapes were found. It may be
argued that it was not the mating season. However, by far
the greatest majority of male lions scrape, at least occasionally, at any time of the year. During this investigation a
lion which did not conform to the rule was trailed on
Mingus Mountain in Arizona. This lion had lived in this
limited area for some time. On three occasions and for two
days each time we gave chase to him, but never got close
enough behind to jump and tree him. During all this hunting we found IJo scrape. Nor were there any scratches
along the rims even in the most favorable places. There was
no sign anywhere in the area, fresh or otherwise, which
would indicate that that lion had made a scrape. We
thought, of course, that we were following a female throughout the.chase. It may be that this is just individual variation, as this lion was the same which was so fond of porcupines, but that does' not explain it, al1. 20 This male, when
19. Lions in captivity usually breed only after three years.
20.
the fresh dung specimens which Were collected in this end of Mingus
Mountain contained porcupine. Also .on this lion's trail we came across .three. porcupine
kills. These last do not appear in the tables,
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killed, was sexually normal in all his organs and as far
could be determined, in good condition physicall;.
as
MATING

There is some evidence that lions are monogam~us
Most of the cat family, including the tiger,21 have been ob~
served to hav.e only one mate. Indeed, this is common of
most of t~e hIgher animals and birds. This does not mean
that. a paIr ?f cougars mate for life, although this, too, is
possIble. LIOns are essentially solitary animals and are
rar~ly found together, except during the mating ceremony
or m t~e case of a female with kittens, In this latter instance ~t may be mentioned that. many mistaken reports
have arIsen from the fact that the kittens often remain with
the fe~ale ~ntil t~ey are almost two years old. Thus, a
male kItten IS not mfrequently larger than his mother as
males a.re ~lways larger than females. The evidence se~ms
conclusIVe tha~ the same lions often mate together year
after year an~ return to the same hunting grounds. 22 When
not actually m the mating period, they do not travel together, but roam abroad, keeping within the same general
area, perhap~, but not going together. When the female
feels the perIOd of the kittens coming on, she separates
from the male and goes apart to have her young. The male
ranges' abroad ~y :pimself and does not rejoin the female or
any female untIl she is again in heat. There is little evidence that the male stays with the female and helps raise
the young.
antics
have been observed wI'th t ame l'IOns
d. .The courting
.
.
anh m. certam
rare
mstances
with wild ' ones .23 The f ema'1 e,
h'
w en m eat, starts to hunt a male and circles the country
by mea?s of the rims and ridges, leaving her scent of a
female m heat, perhaps on the very scrapes of the male. It
21.

RittelI. T. R., op. cit.
Ben Lilly. Investigation of the "Big Lion"

. 22. Stories of
Arlzona.-F. C. H.

is certain that she makes dung depositions on some of the
male scrapes, although this may be simply because these
scrapes are on natural lion rims and used by male and female
alike. A wandering male, upon scenting the female scent
signs, starts to trail her up and court her. 24 It is at this
time, and this time only, that there is any possibility that
the cougar screams. Or it may be that the female makes the
sound to attract the male. However, in mating iricages,
the action is quiet. It is while in pursuit of the female in
heat that the male makes the most of the scrape, linking
this to the mating action. If there are two males on the
scene, there will likely be a fight, and most surely a great
amount of bouncing about and much pawing of the ground.
Localities where these mating trysts have taken place are
torn and tramped for many yards around. 25 The bark is
torn and scratched on the trees, and small bushes are broken
down or torn up. There is evidently a great preliminary
play of circling and scratching in this mating action. It is
most probable that it -all ends by a great chase, with the
female leading up and down trees, over ledges, rocks and
hillsides.26 On completion of the mating action which may
last all day, the couple go quietly about their prowling and
hunting, and any other disappointed males, if there has
been competition, go in search of another mate. The male
and female remain together for perhaps two months, cer-'
tainly not longer, and then separate again for a year or more.
The gestation of the lion has been fixed variously at 91,
98, and 104 days.27 This scale represents the extremes.
. A recent report of the New Mexico State Game Department
bears out these figures. 28 The lions were observed mating,
and the young arrived in the regulation thirteen weeks. This
is an exceedingly short period; as compared with many
other animals, and ought to argue a rapid increase in lion
24.
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23.. New Mexico Game Department tame lions at the World's'
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Forest and .stream, Sept. 19, 1914, p. 3 6 4 . '
FaIr; Martm, E. J.,
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A lion was observed doing this in the Catalina Mountains .
One such place was observed in the Mogollons. . .
.
Observed) on one occasion by "Old Man" Lilly.
Conklin, W. A., Proceedings of the Zoological Societv of Lm«lon, 1832, p. 62.
Report of B. Bac" of the New Mexico Game Department.
•
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population. This, however, is not the case, due to the fact
that the female does not breed each year. Conclusive evidence of this is the fact that, very frequently, females are
accompanied by kittens which are over a year old. It is not
probable that the lion in the wild state breeds with the male
until her kittens are weaned and have gone out on their
own. But it seems the rule rather than the exception for
such family groups to stay together for a year or more.
It is most likely that a female has a litter about every
year and a half, as the dates of birth are so irregular, Thus,
every third year she might give birth to kittens in the spring.
The early months of the summer are considered the
normal time for the birth of young. However, there are very
widely divergent dates on record, which cover almost every
month of the year. In this year's work litters of kittens
were found in February, December, and April. Of these,
the first were some three months old, the second two months
the third just born. This would bring the birth months i~
December, October, and March or April, respectively. The
breeding season for such litters is around September, July,
and the last in the middle of the winter or in January. Even
from this small series of dates, it is evident that there is no
set time for mating or birth. It may occur at any time of
the year, although the greatest number of records favor
the spring; Another record furnished by this survey is
that of a female lion, with four embryos some two months
along, which was killed on April 16.
The young are in number from two to four, with five
but rarely. Three is the average litter.29 The males and
females are about evenly divided in the litter, a very fit
provision of nature. The young are spotted and downy,
when very small, and have noticeably short tails. They
squall and spit and fight with one another as soon as they
are able to stand. They have a full set of teeth in abo~t a
month, and are weaned in the wild state at aroun'd two or '
29~ Three litters were secured and observations on two more
. litters numbered three each. the' other two.
.
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three months of age. The kittens are able to climb trees
almost as soon as they can walk, and they do a great deal of
climbing by way of play. They are not arboreal experts
when very young, however, and are exceedingly unstable
in a tree until at least six months old.
The mother love, which is proverbial in cats and has
been recorded for the lion, was found remarkably lacking.
Bannerman had an experience with a lion and one kitten. 3o
In this case, the lion had a den under an overhanging bank
where the dogs bayed her. One of the dogs reached in past
her and pulled her kitten outside where the hounds killed it..
The lioness made no move to protect it and did not seem to
notice the occurence at all. Her only concern was with herself and the dogs before her.
This is borne out by an instance in the past year. We
trailed a female and three kittens in the snow in Copperas
Canyon in the Mogollon Mountains. After a chase which
lasted the best part of two days, the trail was straightened
out and 'the kittens treed in a small juniper. The female
gaye no heed to this fact; not even when the dogs pulled one
of the kittens down and killed it did she stop. She ran on
for another mile and a half, where she treed in a large pine.
We returned 'later' and caught the remaining two kittens
alive.
The only instinct, or at least the one uppermost, is that
of self-preservation at any cost. It may be that the hyste~ia,
which is created by. the noise of the hounds and pursumg
men completely annihilates for the moment any reaction
to p~otect the young. However, the trait goes to no limits
which have been claimed for it. There have been numerous
cases of persons carrying home a lion kitten which they had
found by chance in the woo~s. On none oft?ese occasions
did the female, if she was lurking near, proffer the least
objection.. When this action is contrasted With. that of t~e
grizzly bear, the difference is marked. If a hon loses I~S
kitten, it will, in most cases, not even return to look for It
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until nightfall. It is to her credit that she will always return, but this is in her own good time and under the safest
circumstances.
THE LION DEN OR LAIR
There has been much discussion over this item of lion
equipment. The lion den has always been a major part of
the stories of the wild panther. Magazine covers have featured it and pseudo-naturalists have taken it for granted:
The evidence collected in the last year casts a great deal of
doubt on this romantic piece of lion lore. Of the fourteen
descriptions of lion lairs which were collected, only one was
in the rocks, and this was in no sense a cave or cavern.
There are undoubtedly many lairs in the rocks, but a little
crack or an overhanging ledge is the rule. A person looking
for a great and gloomy cave with the ]joness and her kittens
at play before the door will be greatly disappointed. Even
in a rocky and rough country the lion seems to prefer a low,
overhanging spruce or a thick clump of oak or manzanita
bushes. An undercut bank, an old badger hole enlarged by
a coyote, a cavity under a tree root-all serve as the h~me
of the lion family. A serviceable, fairly dry spot, with protection and' concealment, seems to be desired.
There is no foundation for the common belief that the
male lion eats its own young when possible. The one or two
cases (and these are doubtful) where this has occurred
;vere cases of lions in captivity. It must be mentioned here,
and emphasized strongly, that lions, or any wild animals,
for that matter, in captivity are, in most reactions, not
normal animals. Their food habits, their mating, and all
their other natural reactions are warped, curtailed, or provided for. Some items, such as gestation, and so forth, may
be observed with captive ]jons, but for the actual life of the
lion we must observe the animal in the wild, foraging for his
own food· and hunting his own mate.
.
Dens observed or described on this investigation were
not littered with bones, as writers love to tell about. One
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lair only, which was located in Esmeralda County of Nevada,
had some bones and animal debris in evidence. These
were, for the most part, the remainsof rabbits, with the leg
bone of one deer. The den itself was merely a sheltered
spot under a large boulder. a! All' other dens encountered
were filled with leaves or grass, in most cases accounted for
in a natural way, as wind-blown or water-drift.
According to the evidence at hand, there is little ground
for the popular belief that the lion makes a kill and brings
back portions of the meat to her kittens. The procedure, as
observed during this survey, was that the kittens were left
in the lair until fully weaned, perhaps at about two months
and a half, or three months of age, or at least until they
could travel.' During this first period, the female wi)! move
the kittens , if
. it seems necessary or danger impends. This
she does with her mouth, as does the house cat. A lioness
was observed moving her kittens out of danger in the
Jemez Mountains, when a trail crew built ·a camp close
to the den. A female in the Albuquerque Zoo moved her
kittens so frequently that she killed them. This, however,
was an abnormal condition caused by the close proximity of
a carnival with all its noises and crowds.
As soon as the young lions can move of their own accord,
even a mile or so, the female makes a kill in the neighborhood. . She then goes back and leads the kittens to this, and .
they stay there until the kill is consumed. The lioness
herself makes but very short forays from this spot during
this time. As soon as this kill is consumed, she goes out and
makes another and leads the kittens there. These early
kills are very apt to be in a small canyon or ravine. Every
piece of ground in such instances is covered with th~ tracks
of the kittens as they prowl about and play WIth one
another. 32 The pine needles are scratched up and the trees
are scarred by this play. The whole canyon for a quarter of
31. This debris might well have been brought in by coyotes even though the lair
itself showed evidence of lion occupation.
. .
.
32. Such a place was observed in the Mogollons and another Instance In the
San Mateos.
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This all seems to indicate that catching and killing a deer
is not sO easy for a lion as has been supposed.
THE KILL
The method of obtaining food is fairly well known,
33
although few persons have ever seen the act.
The lion,
like all cats, relies for the kill on his ability to make a
quick rush and spring. There are probably no animals
swifter on a short spring than the cat, In keeping with this
ability is their corresponding lack of staying power on a
longer run. A lion, when jumped by dogs, seldom goes far
before he trees. After such a half-mile spurt, he is completely winded. But in the short dash he is supreme and
relies on this to ,get his food. The pictures of lions springing
upon the hapless deer at the water-hole are, for the most
part, fiction. The lion on the hunt prowls the slopes
and hillsides where the deer may be feeding. He locates
these, probably, by the body odor, and not by any effort at
tracking. As the food tables will show, any other game
which crosses his path is entirely acceptable. The lion after
deer either lies in wait for the deer to feed close to him, or
creeps upon him in the manner of a house cat stalking a
bird. The lion, when he considers himself sufficiently close
for success, rises suddenly and dashes upon the deer. There
is little evidence to show that he screams as he does so. The
cougar, if the dash is successful, leaps upon the back of his
prey and bears it to the ground, This action itself may
account for the death of some of the lion's victims, for the
neck of the victim is fractured upon striking the ground.
However, in all but two of the fifty-odd kills examined during this survey, there were toothmarks on the back and
neck of the kill, which would have caused death. Perhaps
a combination of both of these methods is used. The attack
is always from the top or from the side, and not ·from beneath as a wolf or dog does it. In view of the variety of
33.

Methods of stalking also deseribed in Seton, E. T .• op. cit.. p. 96.
I

I

I:
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It is evident from this report and from other records 35 that

lions kill quantities of porcupines. The killing of such
armored animals must be extremely difficult and is not well
understood.
More and more, as we go into the life history of the lion
with attention to first one individual and then another, it is
evident that the variance between single lions is very great.
We cannot be too positive upon anyone point, for, as sure as
a definite rule is laid down, there will crop up an exception.
But most important of all is this variance with individuais,
which must be recognized by the interests which control
the lion.
REPORT OF THE INVESTIGATION ON DEER

f

It will quickly be seen from the section on the lion food
habits that the greatest percentage of lion meals is composed
of deer. This great bulk of wild life is made up of 'both the'
white-tail and mule-deer v:arieties in about equal portions,
as compared, with their respective abundance in the different
areas, It will, also, be noticed that the amount of domestic
stock is very smalL This may be a coincidence, as far as
this one year's study is concerned, but ,that is beside the
point. It was well known that the greater bulk of. the lion's
food was deer, even before this investigation was undertaken. Many reputable men have maintained that a lion
kills two deer a week. This, considering the lately,collected
evidence, seems too high. It is, probably, closer to one deer
a week, or even less, in light of the many small mammals
consumed. However,it is a moot question, and evidence is
very hard to gather, at best. The main fact is that lions
have consumed large numbers of deer and have consequently earned the enmity of all the game interests. This
survey sought to throw some light on the situation.
It has been claimed by the more radical of the conservation interests that the lion could and did kill only the weak

•
35,

Merriam, C. R., op. cit., p. 30.
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deer. The opponents of such societies contested just as
hotly that the lion killed the fattest and best of the deer and
was able to do so easily. Neither side offered any substantial proof. In view of the controversy, the investigation
carried on in the fall of 1934 an extensive campaign of measurements to determine, if possible, the true status of the
deer. In connection with the New Mexico Game Department, during the hunting season of that year all the deer
possible were measured and examined as they were brought
out of the hills. This was done in the Pecos and Mogollon
areas of New Mexico. It was quickly ascertained, as had
been shown on occasions before, that normal deer in these
northern and southern areas differed both as to body measurements and as to weight. Those in the Pecos area are
larger and heavier in all respects. However, as no lion
kills were secured as far north as the Pecos headwaters,
these measurements and data are here omitted. Those
from the San Mateos, the Mogollons, the Black Range, the
Elk Mountains, and the neighboring latitudinal areas in
both New Mexico and Arizonaappear below.

No.

Approx.
Antlers Age, yrs. Weight
lbs.

1
2
3
4
5
6
7
8
9
10
11
12
13
14

3
3
2
3
3
1
2
2
2
1
3
4
1
1

15
16
17
18

2 &
1 &
2 &
' 3 &

&
&

3
3
& 2
& 4
& 3
& 1
& 2
& 2
& 2
& 1
& 3
& 3
& 1
& 1
2
1
2
3

3
3-4
1-2
4-5
4-5
1
1-2
1-2
2
1
8-4
4-5
1
1
Cactus
3-4
1
2
2-3

MULE DEER'
Length

Tarsus

Front
Leg

134
113
75
121
191
70
77
71
85
69
100
93
70
82

70
64
63
67
65
64
61
60
65
60
69¥.,
70
62
57

19
18'!s
17%

26
21%
20

18'4,
18%
17%
18
171,4
19

24¥.,
24
23
26
23
261,4

18
17%

187¥.,
69
128¥.,
155

68
70
74
72¥.,

18¥.,
17%,
18%
19%

Eye.

Horns

Ear

251,4
261,4

5%
4
41,4
4¥.,
5%
4%
4
4
4%
41,4
4%
5
4¥.,
4

41,4
2%
2%
2%,
31,4
2%
2¥.,
'2%
23M;
2¥.,
3
2%
31,4
2%

9%
9%
9
8%
9'!s
83M;
9%,
8%
8%
81,4
9%
9¥.,
9%
8¥.,

263M;
23%
27
24%

5¥.,
4
5
5%

2

9
8%.
9%
9¥.,

2%
2%
2%
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1,1

,Ii'

)11

,ii

;ll'IU~

MULE DEER--Continned
No,

II
r

!
\

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Antlers
&
&
&
2 &
3 &
2 &
2 &
2 &
4 &

Approx.
Age, yrs. Weight
lbs.

1
2

3
2
2
4
3
1
1
3
2
2
4
3
1
4

2
2
1
1
4
1
1
1
2
3
2
2
2
4
2
3
2
3
1
2
1

2
3
2
2
2
4
& 3
& 2
& 3
& 4
& 3
& 1
& 1
& 3
& 2
& 2
&' 3
& 3
& 1
& 4
& 3
& 2
& 1
& 1
& 4
& 1
& 1
& 2
& 2
& 3
& 2
& 2
& 3
& 5
& 2
& 4
& 2
& 3
& 1
& 2
& 1

1
2
2
2-3
2-3
2
1-2
1-2
4-5-6
5-6
2-3
3-4
3
2-3
1
1
2-3
1-2
1-2
4-5
3
1
5-6
2
1-2
1
1
3-4
1
1
1
1-2
3-4
1-2
1-2
2-3
4-5
1-2
4-5
1.2
8-4
1
2-8
1

69
124
74
110
92
97
85
85
165
167
80
100
160
138
137
165
114
127
187
72
194
123
101
154
121
79
78%
156
73
78
200 (?)
109
89
65
: 69

rL' II: '

Front,

Length
60
66
60
70
63
59'12
61%
64
72
71
56
64%
69
72
71
71
72
72
71
72%
72th
72%
73
72%
74
71
72%
70th
69
68
72
68
70'/2
67"
62
67
73
69
71
69%
68%
67
69%
70%

Tarsus

Eyes

Horns

Ear

23 t/s
26%
25
26
-'25%
24

4 lis
4%
4
4%
4 th
4%

2'4,
2%
2%

26~B

4"~

8%
9 ' 1z
10
9%
8%
9%
9%
9%
9l1.
8%
9
9%
91,4

Leg

I'I"Ii"i'
Ir' I"'~I

17%
181,4
18
19 '1s
18%
18'4,
18
18%
18
18%
17'4,
18 'Is
19%
18%
18%
18 /8
'
17th
18%
18%
18'
19l1.
19
17%
18%
19
18%
18%
19
18%
19
18%
17%
19'/.
18 12
'
17%
17%
i9%
19 ' 1s
18%
19
18%
18%
17%
19%

24
22%
243M,
23'4,
24%
28
26%
25
23 3/8
22%
25 1s
'
20%
22%
24%
21
25%
23
24%
22%
23
24
22%
23
24%
25
24
23%
24%
25'/.
26
23%
24

4112
5
5%
41,4
4%
5th
5
51,4
4%
4%
4%
4th
4%
4%
4%
4%
2
4%
4
3%
4
4%
3%

4%

257S

4%
4%
4%
4
4%
4%
4
5%
4%

24%
23112

3%
3%

~2'/.

3
4%

25

2"
2%
2%
2%
2"
3"
3
'2%
2%
3
2%
3
2%
3
2%
3

2%
3%
2%
3
2%
3%
2%
2%

3%
2%
2"
3
2%
3
2%
2%
2%
3
2%;

3%
2%
3
2%

2%
3%

I"\!'I

',I'

1'1'10
,1,lii"

"

~'['
ft· •

'iP'",!:

fII \

1:1

r

III

,:J,i:'lj![;,<I;

9:Y~

9%,
9%
9 lis
9l1.
9%
9'!s
9 31.
9
9%
9%
9%
9
9
9%
8%
9 '12
9lfs
9
8%
9%
8%
9
9%
9
9"12
8%
9%
8%
9 lis
9

I
I
;,1

II
1
:1

1:111,
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64&
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82&
92&
10
2 &
11
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12
2 &
3
4

No.
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,j

2
3

&
6

3
2
3
2

Antlers

1-2
1-2
4-5
1-2
2-3
4-5
4-5-6
1-2
1-2
1-2
2-3
1-2

Approx.
Age, yrs.

14&44_5
23&34-5
33&32-3
4
2 & 2
1-2
5
4 & 3
2-3
6
3 & 2
2-3
7
3 & 3
3-4
8'
2 & 2
1-2
94&34-5
10
2 & 2
1-2
2&2
2-3
11

WHITE TAIL
Weight
lbs.

67 'I"

Length

58

()5

59%~

69
68'(,
64

59
60
57%

68'12

58

72

60
59%
58'/z
59
60
57%

71
65

Tarsus

16
15%
16%
15%
15'(,
16%
15%
16
16%
15'h
15%
16%

Front
Leg

Eyes

22
23
23 'h

Horns

3~,'B

3
3

22'18

23%
22%
23'12
21%
22%
23%
23
22

3Y,
3
3%

%

Ear
8
7%
8%
8'12
8%
7%

7%

3

8%
8
8'h
8
8%

3

2%
2%

LION KILLS
Weight
Ibs.

Length

Tarsus

Front
Leg

Eyes

Horns

Ear

80'(,
63'(,
69
6S'(,

20%
19%
19%
15
18%
18%
19%
17
19%
16
14"V8

28
24 4
'
81
20%
26
24%
27
22
26%
19%
19

3%
5
4'12
4%
5%
4'12
3%
4%
2%
3%
4%

2'%,
3
2'%,
2%
4
3%

8'%,
9%
9%
9
9%
9

2,1,;
3
2%
3
2%

8%
9
9'h
8%
9

76

64
77
57
78'h
54
50%
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.
.
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b
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1 e
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.
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hoof .to the POInt where the leg joined the body and not t
the tip of th
, 0
. e s h au ld er. The head was measured
only the
shortest distance between the eye-sockets and l'k .
between th
'
1 eWIse
e permanent protrusions for the antlers. It is
unfortunate that no weights for the'lion kills could be se-

d
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cured, but this was impossible. 36 However, these measurements give a fair idea of the proportions of the animal. At
the same time, notes were taken on the animal's condition,
stomach examination, and general physical appearance. It
was desirable to learn if there were any certain factors or
group of factors which would be directly accountable for
the death of the deer. It has been well proved before that
the high-powered rifle does not take into account any of
nature's balances. Man is the super-predator. The deer,
therefore, that are gathered by the sportsmen logically
ought to be a cross-section of the bucks of those mountain
ranges. But the lion, perhaps, is governed by the balance
factors of the fit and the unfit, the normal and the subnormal ,
or abnormal. In all species of life in the wild the unfit are
eliminated. Nature eliminates the subnormal by means of
certain eliminating factors. The question is-do the deer
in the table, of lion kills show any features which would
place them in the category of the unfit?- Is the lion the
eliminating factor provided for the deer?
It must be here emphasized that these tables are far
from adequate. The number of deer of both white-tail and
mule-deer varieties is disappointingly small; also, the list
of lion kills contains only eleven individuals. Both of these
categories should be increased to hundreds to reduce the
percentage of error and to give a better picture of the true
situation. It is hoped that this will be continued in the
future. However, even these few figures may show trends
or lend encouragement to the future investigator. It is
significant that even with these limited statistics there are
eleven lion kills, and each of the eleven exhibits some characteristic to which the death of the animal might be
attributed.
Some of the lion-killed deer had beautiful sets of horns.
It may be here stated that a good set of horns is not necessarily a sign of good health or good physique. Also, in de'36.

A computation of the flesh eaten by the lion on the kill would not be accurate

enough to furn'ish any creditable data.
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termining the ages of the deer, the horns are only one factor
to be considered. The small points and brow tines were not
counted. Even the large points are not a true indication of
age. Thus, a yearling buck may have two points on each
side; but a combination of the antlers and the teeth may give
the age within a year up to four or five. Beyond that, it is
.
difficult.
Deer-kill No.1 was a mule-deer with a beautiful spread
of antlers. However, a glance at his body measurements is
revealing. He had the longest body, leg, and tarsus measuremen~s of any mule-deer in the tables. He exceeded by
several Inches the normal proportions as exemplified by
these other figures. A drawing of this deer to scale, compare? with ano~her deer, would show his body to be gangling
and III-proportIoned. His weight would not have seemed to
be excessive. Lion-kill No.3 also exhibits this qualitv of
poor proportion and excessive length of limb, as does N~. 7.
It is noteworthy that the three which exhibit these extreme
characteristics are all found in the lion kill column. Can it
be that long legs are not conducive to a quick get-away?
Correspondingly, in the other extreme, No.4 is very
short membered. This displays a tarsus length of only
fifteen, as compared with its nearest rival, seventeen and
one-eighth. Also, No.8 is remarkable in this respect. This
last also had the hoof badly splintered and broken on both
front legs.
No.2 seemed in measurements quite normal but was i~
very bad condition. There was a large abcess in the region
of the larynx, which was completely filled' with some two
hundred bot-rfly larvae. Such a concentration of larvae had
produced a cavity several inches in each dimension and
severely pressed on the throat and windpipe, so' as to render
breathing very difficult. The deer was in poor condition,
and ·the flesh, even when cooked and garnished with spices,
tasted dry and unpalatable. This deer, also, had a beautiful
set of horns.

('

[
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No.5 and No.6 were both pathological cases. No.5
had an internal disorder which may have been caused from
parasitic worms. The region of the anus was scabbed a~d
covered with scar tissue. There were traces of pus In
abundance around this whole region. No stomach worms
could be found, however, for identification. The .wh~le
animal, and especially the ears, proved to be so heaVIly Incrusted with ticks as to produce scabs. '
.
No.6 exhibited an old scar on the neck which had not
healed but had festered and was still running when the
animal was killed by the lion. Its body length is also very
chubby and short for a mule-deer. '
.
No. 9 was a large, ill-proportioned deer,much lIke
No.1 and quite as large. ,Tarsus and leg measurements ~re
excessive. But the greatest disability was one antler wh~ch
was broken and still growing, so that one tine was enterIng
the surface of the skull just above the left eye. The pres~ure
must have already been great. Such a pressure mIght
cause partial paralysis or even death, without the agency
of the lion. .
The last two kills on the list are both white-tails. However, No. 10 showed a feature which needs no table to
clarify. The hoofs on the two front feet a~d one of the
hind were turned up in the manner of a TurkIsh shoe. The
surface which these feet presented to the ground was
rounded and not in the least stable. How the deer lived to
be even one year old is a mystery. The queer curvature of
the hoofs was due, no doubt, to some prenatal accident.
The second white-tail, No. 11, shows a set of measurements which obviously class it as a "runt." It' was almost
unbelievably small when we pulled it out from under the
pile of leaves with which the lion had covered it. Thebones
and structure of the deer, however, showed it to be fully
mature and about two and a half years old.
There ~ay be a great deal of doubt as to the value of
such comparisons, but it must be admitted that the results
are striking. It must be emphasized, also, that defects were
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looked for as much in the rifle killed deer as in the lion
kills. The fact that, of the eleven deer, all showed abnormal
or subnormal characteristics is almost too complete to be
mere coincidence, and yet coincidence it may be. It is
certainly logical that not every deer which a lion kills is
subnormal. It is claimed by many hunters that the lion
kills at will and takes the best as he chooses. The evidence
does not seem to support this theory.37 Often in the course'
of this survey lions have been followed which were hunting.
These were obviously trying to catch any deer they could.
One lion made at least three attempts before he secured a
. meal. 38 When he did get one, it was No.2 in the table, the
one with the abscessed neck. Then, too, it takes the female
a year, or possibly two years, to teach a young lion to make
its own kills. As soon as a lion ages and gets the slightest
bit weaker, he can not catch deer. This may explain in a
large part his turning on cattle as being an easy catch. Or
porcupines, in spite of their quills, may present fewer difficulties than the fleet-footed deer. All this evidence seems
to show that the lion catches what he can, and that may
very well be the less able-bodied prey.
It will be noticed by this report that by far the greatest
percentage of lion kills are bucks. This has been noticed
by many hunters and denied by a few. 'Mr. Goswick said
that, as he remembered, there were about as many does as
bucks. This survey found that 84, per cent of the
kills were bucks. Of course, there were many more kills
than appear in the tables, as most of the kills were too old
or too mangled to be measured. There have been many
hypotheses put forward to. explain this killing of bucks.
Mr. Newell S9. says that possibly the lion is gifted with some
instinct of preservation for his food supply in not killing the
females. This seems far fetched. A probable explanation
is that the bucks, and the large bucks especially, are more
37. Board of Fish and Game Commissioners, California F'lsh an-([ Game, July,
1918, 1>. 152,
Observed in the Mogollon Mountains.

38.
39.

Newell, David, "Panther:' The Saturday Eve-m:rl-ll Post, July 13. 1935.
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'apt to be alone or in couples than the does and youn~ bucks,
which often herd in large groups. Then, too, the bIg bucks
love to haunt the rims and broken country, or to lie up on a
rocky point during the day. This is exactly the kind of
country the lion chooses for his travel, and so the two may
very well meet. The size of the buck seems to make no
difference to the lion, nor especially the size of the horns.
Indeed it appears that those with large horns are more
frequently kills than those with small spikes.
RESULTS OF THE SURVEY OF SCATOLOGY BY REGIONS
AND 'COLLECTING STATIONS
ARIZONA
Baboqt~ivari M otmtains
White-Tail Deer
3
Mule Deer
..
1
Dragoon Monntains
White-Tail Deer

.._

1

If orse 1'.1 ountwins and Vicin'ity

White-Tail Deer
Mule Deer
Cotton Tail Rabbit
Stomachs
Porcupine

..

1
16
. 2

..

2

Mingus Mountain
Mule Deer
- 11
Cotton Tail
..
2.
Porcupine
..
2
(Leaves and grass in connection with above)
2
Stomach Collected
Porcupine
'.:.________________________ 1

'I

Clear C?'eek and V'icinity
Mule Deer
Porcupine

,

'-_

3
2

Domestic Cow -----c-------------------------------Cotton Tail __ ..
~-----------------------------Grasses

1
1
1

Catalina Mountains
White Tail Deer _'
_ 22
Porcupine
'-__________________________________ 1
Cotton Tail __..
,;-_________________ 2

&
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Jack Rabbit
Domestic Cow
Stomach
White-Tail

Santa Rita Mountains
White-Tail Deer
Mule Deer
Jack RabbU
Domestic Cow
Badger _-'.

_

1

Wild Cow Canyon
Mule Deer
Cotton Tail

1

_
.

1

_
_
_
_
_

Canyon, COppe1"aS Canyon, Falls Canyon, etc.
White Tail
Mule Deer
Jack RabbU
Domestic Cow
Grasses

7
4
4
1
1

San Mateo Mountains
• Mule Deer
Jemez Region
Mule 'Deer
Porcupine
Skunk
Ver1nejo Park
Mule Deer
Porcupine
_
Unknown from New Mexico

Total for Arizona
White-Tail ----35
46
Mule Deer ---Porcupine ---10
Cotton Tail -------______________
7
Jack Rabbit ----------_______________________________ 5
Domestic Cows ----_____________________________________ 3
Badger --------________
I'
Grasses
- 3

Brushy Mountain and Sycamore Canyon
Mule Deer
White-Tail
Cotton, Tail
74 Canyon, Johnston Canyon, Snow Canyon, etc.
Mule Deer
White-Tail
Porcupine

_

38
16
1
2

TOTAL PERCENTAGES FOR BOTH STATES
Mule Deer
White-Tail
Porcupine
Cotton Tail
Jack Rabbit
Domestic Cow
Others

_ 13
_ 7
3
_ 23
_ 11
_ I

18
17
2
1
3
3
9
6
1
_ 7
1
4

Totals from ,New Mexico
Mule Deer
.
121
White-Tail
52
Porcupine
8
Cotton Tail
5
Domestic Cow __ --------------________________________ 2
Gray Fox
~_______________
2
Jack RabI.it
2
Skunk
~_______________________________________ 1
Grasses
~ *3

NEW MEXICO

_
_
__
_

11
_ 2

AI'II:ln

Bradshaw Mountains
Mule Deer
----------------------------- ----- __ 10
Porcupine
_
2
Stomachs
Mule Deer
_
1
Unknowns from Arizona
_ 3

Mogollon Region
Water and Spring Canyons and Granny Mountain
Mule Deer
~
White-Tail
Domestic Cow
Gray Fox

[ 47

~'i

l-

_ 54 0/0
_ 28 %
------- 5.8%
_ 3.9%
_ 2 %
_ 1.6%
_ 'J'±. 7 0/0

,~ Two of these specimens were later identified as containing the seeds of Opuntia
and Juniperis.
t These are the small mammals· of lesser importance and the unidentifiable specimens mentioned b~low.
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collected. Thus, the results ought to give, a fairly accurate
cross-section of the food of the mountain lion in those areas.
That there are deficiencies may be told at a glance. Only the
collection of a great many more specimens in widely separated areas will give the entire story and reduce the percentages of 'error.
'
As was said before, all the dung specimens contained
hair with no exceptions. It seems that the lion, in the eating
of his meal, invariably eats some of the hair of his kill with
the meat. In a large number of instances it appears that he
deliberately ate large sections of the skin. Ofttimes, too,
the specimen could be identified by large fragments of bone
or hoofs which the lion had gulped down in his meal. The
porcupi~e, for instance, was very often represented not on~y
by a number 6f quills, but also by the feet and claws of thIS
animal which the lion had chewed off and swallowed. Just
why the lion seemed to relish such indigestible tidbits as
claws and deer hoofs it is impossible to say. Grasses also, as
can be seen by a glance at the charts, are not uncommon in
the dung specimens. This is quite usual, and in accordance
with the habits of other carnivorous animals, such as, for
example, the house cat. The 'seeds, which are .found from
time to time in the dung, are harder to explain.
The identification of the dung specimens by means of
the hair was a comparatively new technique. Consequently,
a set of primary patterns had to be fir,st drawn UP. from
known hair specimens. It was immediately found that the
different types of hair could be readily distinguished one
from another by means of surface cell patterns, root struchIres' and general hair shapes. Cross-sections of certain of
the rr:ore difficult specimens also were made and used in the
identifying processes. The great bulk of the hair was thus
identified with little or no trouble. Some of the more difficult
ones required a greater amount of research and time, because specimens of that particular mammal had not before
been secured, or because the mammal was in an immature
stage. Immature hairs were found to differ markedly from

The report on the contents of these dung specimens may
bear some explanation. Of course, the idea was first brought
forth by the fact that every dung specimen observed in the
field contained hair or bits of bone of the meal represented,
which might be identified. This identification proved a
certainty under the microscope. It was hoped by this
means to gain a much more complete record of the food of
the lion than could be obtained by the examination of
stomach contents, which system had been used by several
agencies heretofore. It is so difficult to secure any great
number of lion stomachs that the percentages of such contents must necessarily prove numerically very small, even
though extended over a period of several years. The stomach contents of such few as were secured, are placed in with
the dung examinations, as it logically appears that each one
of these records represents a single lion meal. Therefore,
the basis of these percentages is a single meal and not a
single kill. Records in the past have been made to try ~o
determine by means of kills the food percentages of the
American cougar, but, as has just been said, this is very
difficult and takes a great amount of time. Also, very many
of the small kills, such as porcupine, fox, rabbit, etc., leave
very little trace after the lio~ has made his Itleal. An investigator might easily pass close by a small bunch of fur or
fragments of skin, which represented one of these smaller
animals, and never see iL This has undoubtedly been the
case in the past, as records of the smaller mammalian life,
which contributes to the food of the lion, have been very
scarce.
.
There is no reason that the single meal may not logically
be used as a basis for this report rather than the 'number of
kills, because, although a deer may be many times the size of
a rabbit, the lion may well kill ten times the number of
rabbits in a direct ratio. Every specimen which was found.
and could be definitely identified as that of a lion was
,

\
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those of mature individuals. The unknowns fall, for the
most part, in this immature category. Their identification
was uncertain because of lack of known specimens of the
immature phases of certain animals.
The differentiation of the black-tail or mule deer from
the white-tail deer by means of the hair specimens is not
entirely certain. However, in most cases, this could be told,
as the black-tail deer hairs under the microscope show a
different shape of the body of the hair and the root from the
white-tail specimens. The cell structure in the two kinds of
hair is identical. The identification of the other mammal
hairs has been ascertained with certainty from known specimens, as has been stated above.
The dung specimens of the lion revealed other interesting things. For instance, in one from the Bradshaw Mountains of Arizona a small fragment of brightly colored ore
was extracted. Several revealed stones and pebbles of varying sizes, and sticks and leaves were common, evidently
gulped down accidentally when the lion was eating on a kill
that had been buried beneath debris of this sort. Several of
the dung specimens were composed entirely of grass, showing from its form that it had been eaten deliberately.
The finding of bot fly larvae in large quantities in
several of the dung specimens brings up an interesting question. From the form of the dung and the condition of the
larvae it is safe to presume that these larvae had as their
host the animal which the lion had killed-in every case a
deer. Such deer, to produce twenty or thirty or forty larvae
in the small area of meat which the lion had consumed for
one meal, must have been very heavily infested, indeed. It
will be remembered in the table of deer kills that'the large
buck which is No.2 was heavily infested in the region of the
neck with these larvae. The death of that particular deer
might well be attributed to that source. The presence of such
large numbers of ,bot fly larvae in dung specimens picked.up
.in varying regions of the Southwest would seem to indicate
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that other deer, weakened by such infestations, had fallen
prey to lions for similar reasons.
The dung specimens do not reveal anything particularly
startling, except, perhaps, the large percentage of porcupine and other small mammals not hitherto credited as
being large items of lion diet. Quite as interesting is the
total absence of any record of horse or goat, for there is no
doubt that the lion occasionally preys upon these domestic
animals. Also, the absence of any record of elk in those
regions where elk are found would seem to indicate that the
lion does not prefer that particular animal. It may be that·
the lion finds the elk a trifle too large for an easy kill. However, it is most probable that the lion, under certain conditions, includes the elk in his food list. It must be emphasized,
too, that these dung specimens were in every case collected
in a country which was heavily stocked with domestic animals. The comparatively small percentages of domestic cow
kills and the entire absence of horse kills are out of all
proportion to the actual numbers of these animals that were
in the lion country. In other words, in a country where
there were approximately as many cattle as there were deer,
the lion would take his toll of well over fifty per cent of deer
and one or two per cent of domestic cattle.

PRELIMINARY STUDY OF THE MOUNTAIN LION

FOODS OF THE LION IN THE SOUTHWEST
Odocoileus helll;ionuJJ rnacrotis-Rocky Mnnnta'in Mule Deer:
This species, as determined from the dung specimens and stomach
contents, constitutes some 54 per cent of the stomach and dung
specimens examined, a much larger percentage than any other single
item. Other phases in the relation between the lion and the deer have
been discussed before.
OdocoileUB couesi-Sonora White-tail Dem' and Arizona White-tail
Deer:
The white-tail deer are found, of course, in the southern latitudes
of the southwestern region,l and it is from those general regions that
our records have come. The report on the stomachs and scatolQgy indicate a twenty-eight per cent average of white-tail for the lion. It must
be noticed that, even in the regions where mule deer and white-tail are
both found,.the mule deer seem to constitute a slightly larger percentage
of lion kills. This may be because of a downright choice on the lion's
part or because the white-taiis are fleeter of foot and harder to catch.

Odocoileus v'irg'inianu8 rnacrouris-Virginia Deer:
This deer undoubtedly is preyed upon by the lion, likewise, in those
areas of the Southwest where it occurs. Few of these areas, however,
were covered in the scope of this investigation. The plains white-tailed
deer, as the Marcrourus variation of the virginianus group is termed.
undoubtedly finds a place in the food list of the lions of northern New
Mexico, although none of this species could be definitely identified.
Definite reports of the presence of Odocoileus texanus from the extreme
eastern part of New Mexico and the Rio Grande section of Texas in lion
food lists were verified.

This armament does not ke'ep them safe in any degree from the hungry
cougar. As was mentioned earlier in this report, no full-sized lion was
killed and skinned that did not have porcupine quills in his paws and
. chest. In numerous instances this was true of the hind paws as well as
of the front paws. The method of killing, which the lion uses in attacking a porcupine, is not well understood, but the lion eViden~ly does not
come out entirely unscathed. A few quills, however, do not, m the least,
seem to deter the lion from the killing of further porcupines. The particular male lion from Mingus Mountain, it will be remembered, was
especially fond 'of porcupines and evidently killed them co.nst~ntly.
This is undoubtedly, true of numerous other lions also, as mdlcated'
by the dung specimens. Many old hunters were of the opinion that the
young lions only made a practice of killing porcupines and skunks a~d
that as they grew older, they learned better. The results of th1s
in:"'-:stigation would seem to indicate, however, that this. choice was
dictated more by the individuality of the separate lions than by.a.ge.
Another interesting fact with respect to the porcupine is that the hon
almost invariably chews off the feet of the porcupine. kill, including the
claws, and swallows them with the rest of his meal. In every case of
the finding of porcupine remains in the dung or in the stomach .contents one or two entire porcupine feet were present, and somet1mes
the ';hol~ set of four.. This presence of porcupine claws and paws in :he
dung specimens and in the stomach contents may at some time furnIsh
some clue as to how a lion attacks one of these spiny beasts. Although
in several separate instances whole deer hoofs were found in spe:imens
of lion dung, just why the lion should eat such unsucculent port.lOns as
the hoofs and claws of kills cannot be said. It is useless to remmd the
layman that ,the lion's killing of porcupines is certainly a feature in
his favor, as the porcupine, especially in some districts, is very destructiv~ to forest growth. It would be well in any game control measure
which involved porcupines to take the lion into consideration.

Erethizon epixanthum couesi--Arizona porcupine:
It will be noticed in the food percentages that 5.8 per cent of the
lion food in the southwestern area was made up of porcupines. This
was probably entirely the Arizona variety of the genus Erethizon. The
NeQraska yellow-haired porcupine might possibly intrude upon the
northern limits of the State of New Mexico, but this could not be
verified with certainty. It is most probable that the particular genus or
sub-genus of the porcupine makes little difference to the lion. The
main point of consideration is that porcupines in general are very slug, gish, relying entirely for theh protection upon their quota of quills.
1.

Only found west of the Rio Grande.-F. C. H.
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Sylvilagu8 ntittali pinetis
SylvilagUB aud~iboni arizonae
Sylvilagu8 audubon~ m~nor .
SylvilagUB audubom ced1'ophtlUB

l

Common cotton-twil 'rabl>it:

Undoubtedly all these species are represented in the dung specimens although from a micr~scopic examination of the hair structure,
,
,
h'
it is at present impossible to distinguish between them by t IS m:ans.
Cotton-tail hair may be readily distinguished from that of the Jackrabbit but further study only will provide a pattern by which the
variods subdivisions of these two general classes of rabbits may be
differentiated. The cotton-tail was found to comprise close to 4 per
cent of the total bulk of the number of lion meals represented. This

T
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is a very large figure comp~red to the position which has been held
heretofore by the rabbit in HOJJ food lists. The presence of the rabbit
in such comparatively large numbers is due probably to the habit of
the cotton~tail of relying upon his protective coloration instead of his
speed. Also, the lightning-like quickness of the lion in a short spurt
probably is sufficient to overcome the speed of a startled cottontail. At all events, a lion can and does use them as one of his staples.
Their absence or unimportance in former lion reports is probably due
to the fact that the kill of a rabbit by a lion leaves practically no trace.
A few tufts of hair, a few small imprints. in the ground which the first
-rain will obscure make practically the only records of such a kill.
This may be said, in general, of all the small- mammals', for .the lion's
stomach capacity being somewhat large, he counts as only one meal or
half a meal anything smaller than a porcupine. The universality of the
habitat of the cotton-tail is also a factor in its appearing in the lion's
food list. Deer may require certain set types of country more or less
wild, but the rabbit is to be found almost everywhere in varying quantities. Thus the lion is never, even on his longest cross-country migrations, very far from a possible cotton-tail meal.

Lepus bairdi bairdi-Snowshoe rabbit:
This species is found in northern New Mexico in some of the
higher altitudes. As lions were trailed through regions where these
rabbits were fairly abundant and dung specimens were collected showing the pres.ence of rabbit hair, it is reasonable to suppose that this
type of varying hare adds its bit to the food of the lion.

Lepus cali/omicus ere1nicus
Lepus cali/ornicu$ texianus

}

Black-tailed jack-rabb·it:

The general class of jack-rabbits comprised about 2 per cent 'of the
lion's food as evidenced by the dung specimens. As the habitat of the
jack-rabbit- is somewhat different from that of the cotton-tail, it presents a different food problem~ For the most part, the jack-rabbits. of
all Species inhabit the lower country and rolling hills at the foot of the
mountidn ranges, rather than the high ridges where the lions range.
However, this is not always. true as both the species, ere1nicus and
texianus, are known to range at least as high as seven thousand five
hundred feet, and some individuals were noted by this survey to be on
even higher ground. The lions, of course, often range lower than
seventy7five .hundred feet. So their respective habitats overlap, although not to any great degree.

,

I
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Lepus alleni alleni-A ntelope jack-rabbit:
Lepus cali/omicus 1nelanotis-Plains jack-rabbit:
The antelope jack-rabbit, especially, is a considerable item in 'the
food of the lions ranging the Chiricahua, Santa Rita, Patagonia, and
Baboquivari Ranges and other portions of southern Arizona. It is
unfortunate that the data which has now been collected does not allow
us to state with' certainty that the lions we,re using the antelope jackrabbit as a part of their food. There is no doubt that further study
might provide the requisite hair patterns by which these identifications
might be made. The plains jack-rabbit touches the southwestern area
under consideration in thenortheasternmost corner. The same might
be said of this species; that is, lions are known to eat jack-rabbtis in
this area, and this species (melanotis) is undoubtedly represented
among those.

Domestic Cattle (of several species) :

,I

I
j

Only two specimens could be identified as domestic cattle from
New Mexico, and three from Arizona. This small number from both
the stomach analyses and the dung examinations may present· an
. interesting figure to the stockmen. It must be emphasized that every
station where dung was collected in all this area of the Southwest was.
located in a: cattle range. The scrapes where many 'of these dung
specimens were collected were composed entirely of. dried cow chips.
Various relations of the lion to domestic cattle have been noted before.
If! the toll of the lion upon the cow is as great as is claimed by som.e
cattle raisers such a n'umber of dung specimens could not fail to show
this large p~rcentage. Further investigations may indeed change
these figures, but it may be stated with certainty that they will never
be as large as most stoc~men believe. With the cow, too, comes the
consideration of the ease with· which the lion may catch these tame
animals. It must be indeed a simple matter for a hunting lion to pull
down a calf. The fact that they do not do so oftener than they do
seems to indicate that there is ever present a desire for "natural" food.
One might argue, also, tha~ the lion, by a seeming instinct, hesitates to
depart from his role in the balance of nature. However, there undoubtedly are single and individual lions which break over this
nebulous natural law and acquire an insatiable liking for domestic
herds. It is ,mere coincidence that this investigation did not cross the
track of such an animal.

Caballus equus~Do1nesti.c Horse:
No' trace of a 'horse kill could be found, either in the stomachs or
in the dung. This, too, may' be ascribed to coincidence, and is but
another argument for further investigations. It is well known that
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lions can and do destroy horses upon occasion. It is hoped that
further investigation will reveal the circumstances of such kills.

Ovis aries-Sheep:
Capra hircus-Goats:
These two domestic animals may be included while on the general
subject of economic herds. These two are both absent in the dung or
stomach contents. Stories of depredations against the sheep and
goats should be investigated.
Taxidea taxus berlandie1'i---Texas or Mexican badger:
One specimen only of the badger was identified: from the Santa
Rita Mountains of Arizona. It was evident that the lion had made a
full meal upon this badger which he had found, no doubt, at some distance from its burrow. Although there is only one instance of this in
this report, it no doubt oCCurs with frequency in many regions.
Mephitis estor-Common striped skunk:
A specimen of dung from the Jemez Mountain area of New
Mexico contained the unmistakable long black hair of the striper!
skunk. This specimen probably belongs to the species known generally
as the Arizona skunk. That this isolated instance is not a coincidence
is well illustrated by the tales of hunters respecting lions killing these
small animals. The" problem of the skunk is very similar to that of
the porcupine. How does the lion approach this extremely difficult
animal and make his kill? That he does not entirely miss the barrage
of musk which the skunk presents to an enemy is evidenced by the
tales of "strong-smelling" lions which have been caught. 2 However;
the scent of the skunk, of whatever species, seems to bother the lion
as little as, or less than, the spines of the porcupine.

Urocyon cinereoargenteus scotti-Arizona grey fox:
Two dung specimens contained the hairs and bones of the grey
fox, which were found in the Spring Canyon region of the Mogollon
Mountains of southern New Mexico. These may have been the result
of a single lion's craving for this particular kind of food. It is interesting to note that the grey fox is acceptable on the lion menu, even
though it is ,only the work of an individual cat.
Canis "lestes-A rizona coyote or Great Basin coyote:
Frank Colcord, hunter, supplied a record from the north central
region of Arizona, of the killing of a coyote by a lion. The cpy?te had
been killed in the regulation fashion, the meal had been eaten, and the
remainder covered 'as a typical lion kill. The lion was trailed and
2.

McLean. Donald, Californm Fish & Gcvme, Jan., 1917, p. 39.

caught, and its stomach was found to contain the 'remains of, the
coyote.

Castor canadensis 'rnexicanus-Canadian, Pecos, Rio G1'ande be,aver:
Casto'I" canadensis frondato1'-Southwestern or Sono'I"an beaver:
Mr. Barker, the State Game Warden of New Mexico, supplied an
instance of the killing and eating of a beaver by a lion in the Vermejo
Park region of northern New Mexico on May 14, 1930. Mr. Barker was
following a female lion when she suddenly altered her course and
headed over several ridges and rolling meadows in the direction of
some beaver ponds. Upon arriving at the beaver ponds, the lion
carefully skirted the dam and the fringes of several of the ponds
until she caught a beaver thirty feet away from the water. She
killed it and ate it, fur and all. The fact that the lion headed directly
for these beaver precincts would seem to indicate that she had feasted
on that sort of flesh before.
Cynomys-Prairie dogs of different species:
B. Mercer, of the Biological Survey Rodent Control, supplied an
instance of the stalking of prairie dogs by a lion. As prairie-dog towns
sometimes occur at 9,500 and 10,000 feet altitude this may often happen. The important fact is that lions do not spurn even the smaller
rodents. Further investigation will no doubt reveal that the lion does
not hesitate to prey upon all the varieties' of rock squirrels, ground
squirrels, gophers,' tree squirrels, and chipmunks, when convenient.
The scarcity of these last is no doubt due to their diurnal habits.
Grasses:
The presence of grasses of various kinds in the dung specimens
is interesting. 3 So~e of these gave evidence that, without a doubt
the lion had deliberately eaten large tufts of grasses. In other instances grass and leaves were accidentally eaten with the meat. The
covering of the kill with 'large quantities of sticks, leaves, pine needles,
and even dirt would necessarily mingle a certain quantity of this
foreign ~aterial with the flesh of the kill.

Unknowns:
The specimens which have been labeled "Unknown" or "Unidentified" undoubtedly fall into one of the above categories. Their identification was difficult because of the immature nature of the hairs contained, or because of the absence of enough large sections of hair to
make identification certain. There is also a great probability that
3. Mills, Enos, Watched by
catching grasshoppers, p. 194.
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some of these unknowns may represent other species of animals whose
hair patterns could not be secured.
It is most interesting to note, also, the entire absence of any s~rt
of feather or evidence of any kill of any kind of bird whatsoever.
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,1912; January 3 and September 19, 1914; January, 1915; and
July, 1917.
Scribne1"s, published by Scribner's Sons, New York, November, 1901.
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